INTRODUCTION
Antioxidants are compounds that inhibit or delay the oxidation of other molecules by inhibiting the initiation or propagation of oxidizing chain reactions. Today the interest in natural antioxidants has increased considerably (Velioglu et al.,1998) . In the literature of last few years has been demonstrated that phenolic compounds are strong natural antioxidant (Mohdaly et al.,2010) . Phenolic compounds are divided into several different groups, distinguished by the number of constitutive carbon atoms in conjunction with the structure of the basic phenolic skeleton as phenols, benzoic acids, phenylopropanoids and flavonoids (Chaudiere et al.,1999) . They have been reported to possess antioxidant activity which allows them to scavenge both active oxygen species and electrophyles, to inhibit nitrosation and to chelate metal ions, to have the potential for autoxidation and the capability to modulate certain cellular enzyme activities (Rice- Evans et al.,1995) . Antioxidant and radical scavenging activities correlate with total phenolic contents (Zhang and Hamauzu, 2004) and now many investigations of various food plants concentrated on these parameters. S. rebundiana is a natural sweet herb native of North-Eastern Paraguay, cultivated as a cash crops in number of countries. This culture still cultivated today in Paraguay, Mexico, Central America, Japan, China, Malaysia, India and South Korea. In Europe it is reported to be cultivated in Spain, Belgium, France and the UK. The ability of phenolic compounds to act as antioxidants has been demonstrated in the research with Stevia plants. The results obtained in this study clearly indicate that S. rebaudiana has a significant potential to use as a natural antioxidant agent (Shukla et al.,2009). Leaf extract of S. rebaudiana promotes effects on certain physiological systems such as the cardiovascular and renal and influences hypertension and hyperglycemia. The bioactive compounds of Stevia leaf extracts are safe to use and also having antimicrobial, antibacterial, antiviral and anti-yeast activity (Goyal, et al.,2010) . These activities may be correlated with the presence of antioxidant compounds (Tadhani, et al.,2007) . More recently, purified extracts of S. rebaudiana (Bertoni) Bertoni (Compositae) containing the sweet ent-kaurane-type diterpene glycosides stevioside and rebaudioside A have become popular as "dietary supplements" (Prakash et al.,2014). Sweetness of 1.0 g of dry stevia leaves in 100 ml water was equivalent to a sucrose solution containing 20 g of sucrose (Mishra et al.,2010). The antioxidant activity of the extracts of Stevia was synergistic when it was mixed with coffee and limejuice. Complete purification of Stevia leaf extracts to obtain pure glycosides is not necessary for it to become a commercially acceptable sweetener (Kaushik et al.,2010).With aim to keep antioxidant activity of extracts of Stevia it has been proposed to retain the polyphenols and remove chlorophylls in the purification processes of Stevia extracts. The aim of this research was to screen a large number of Stevia plants material extracts of different origin with respect of their total phenolic content and antioxidant activity in order to find the best sources of natural antioxidants.
MATERIALS AND METHODS

Plant Material
Leaves of Stevia plants (Stevia rebaudiana) from Egypt, India, Paraguay, Greece and Spain (Andalucía) were assayed for antioxidant activity and phenolic content. The samples were kindly presented by European Stevia Association (EUSTAS). According to data sources compiled by the World Meteorological Organization (WMO) the decade of the 2000s (2000´2009) was warmer than the decade spanning the 1990s (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) . In the Table 1 is presented climatic conditions during growing season of Stevia plants.
The antioxidant activity and total phenolic contents in leaves and leaf extracts of Stevia plants grown under the different conditions of Egypt, India, Paraguay, Greece and Spain were studied. The moderate levels of total phenolics (from 5.64 to 6.45 mg mL -1 ) was found in Stevia leaf extracts from Egypt, India and Greece which can depend from the climate conditions during growing season of Stevia plants. High amounts of total phenolics contained leaves of Stevia plants from Paraguay and Spain (from 8.69 to 9.44 mg mL -1 ). The antioxidant activity in Stevia plants from Paraguay was about 46% and from Spain about 57%. The individual profile of phenolic acids differed between samples, Stevia leaf extracts from Greece, Spain and Paraguay has been shown the high contents of caffeic acid (29.9, 22.1 3 and 16.2 µM mL -1 respectively) and catechin (52.9, 64.2 and 48.1 µM mL -1 ) as compared to samples from Egypt and India. In these variants were present the high content of steviolbioside and RT 21 too. In same time another redistribution quantity of identified phenolics compounds in their composition compared with all experimental samples has been presented in the Stevia leaves from Greece. In leaf extract from Greece quantity of steviolbioside was less on 50% compared with variants of leaf extracts from India and Spain. Paraguay  34  1270  Greece  37  800  Spain  29 250 Especially temperatures were more than +3°C above average in large parts of Paraguay, south-east Bolivia and southern Brazil, making it the warmest conditions in the past 50 years for many locations.
ARTICLE INFO
Determination of Antioxidant Activity
The method of Kedare and Singh has been used for the determination of antioxidant activity of different Stevia plants cultivated under the different climatic conditions (Kedare and Singh, 2011). The initial weight of every Stevia dry leaves sample was 0.02 g. All samples were assayed in six times. For the extraction 0,02 g of dry material were placed in eppendorf tubes and they were fill up with 1 ml of distilled water and heated 15 min under 95 0 C. Then the material was centrifugated for 5 minutes (12000 rpm, 25 0 C). The extract was replaced in a new tube. The supernatant was filled up again with 1 ml of distilled water and reheated for 10 minutes under 95 0 C, then spinned again (12000 rpm, 25 0 C, 5 min). The extract was filled into the new tube.
As stock reagent solution we used 10 -3 mol.L -1 2,2-diphenyl-1-picrylhydrazyl (DPPH). The solution for the extraction was obtained by mixing 6 ml of the stock solution with 100 ml methanol. All samples were measured at 515 nm on a spectrophotometer (Jenway 6505 UV/Vis Spectrophotometer), the time between the sample preparation and measurements was 30 min. The absorbance was plotted against time, as a kinetic curve, and the absolute value of slope was expressed as antioxidant value (AOX). Antioxidant activity (AA) was also calculated as percent inhibition relative to control using the following equation (Al- Saikhan et al.,1995) . A control sample with no added extract was also analyzed and the scavenging percentage was calculated according to the following equation:
Determination of total phenolics
Total phenolics were determined by using Folin-Ciocalteu reagent (Singleton and Rossi, 1965). 20 mg of sample was extracted for 10 min with 0.5 mL of 70% methanol at the temperature 70 °C. The mixture was centrifuged at 3500 rpm for 10 min and the supernatant decanted into 2 mL vials. The pellets were reextracted under identical conditions. Supernatants were combined and used for total phenolics assay. 20 µL of extract was dissolved into 2 mL of distilled water. 200 µL of dissolved extract was mixed with 1 mL of Folin-Ciocalteu reagent (previously diluted 10-fold with distilled water) and kept at 25 °C for 3-8 min; 0.8 mL of sodium bicarbonate (75 g/L) solution was added to the mixture. After 60 min at 25 °C, absorbance was measured at 765 nm. The results were expressed as gallic acid equivalents in mg.mL -1 .
Determination of phenolics composition with HPLC Analysis
Samples were prepared as follows: 400 mL of methanolic extracts containing phenolics were filled up until a final volume of 2 mL with a stabilizer solution (5 % of EDTA solution, 5% of ascorbic acid and 10 % of acetonitrile) and filtered. The chromatography was performed using a Dionex Summit P680A HPLC system with an ASI-100 auto sampler and a PDA-100 photodiode array detector. The separation was performed on a 2x10 mm, 5 µm C16 silica columns (DIONEX) with an injection volume of 40 µL and a temperature of the column oven 35 ºC. The eluent flow rate used was 0.4 mL/ min. A 45 min gradient program was used eluent A and eluent B with a gradient elution of 100% of A mobile phase for 10 min, and isocratic elution of 68% and 32% of A and B eluents respectively for 35 min. Eluent A containing 90 mL of acetonitrile, 20 mL acetic acid and 2 mL of EDTA solution filled up until 1 L, and eluent B containing 800 mL of acetonitrile, 20 mL of acetic acid and 2 mL of EDTA solution filled up until 1 L. Peaks were monitored at 254, 278, and 330 nm. The identified phenolics quantity was calculated from HPLC peak area at 278 nm. The (+)-catechin, (-)-epicatechin, p-coumeric acid, chlorogenic acid, quercetin dihydrate, vanillic acid, gallic acid and caffeine were purchased from Sigma-Aldrich as standards.
RESULTS AND DISCUSSION
Antioxidant activities (AOX)
Most of the literature data describing the biologically active components of Stevia rebaudiana leaves focus on steviol glycosides, describing them as the main source of beneficial properties of stevia. However, in addition to steviol glycosides, the leaves of Stevia rebaudiana contain also a number of other natural ingredients with potentially significant biological activity. The antioxidant potential (AOX) of different leaf extracts of Stevia rebaudiana Bert. was evaluated in the present study. Four complementary test systems; namely DPPH free radical scavenging, total phenolic and phenolics composition were used for this study. The dry samples of Stevia leaves from all countries had high AOX.
The AOX of Stevia plants extracts from Paraguay was about 46%, from India near 33%, from Egypt (34%) and Greece (39%). The highest AOX has been identified for Stevia extracts from Spain (57%) (Fig 1) . The high antioxidant capacity was found in S. rebaudiana from Payao Province, Thailand (Phansawan and Poungbangpho, 2007) . Shukla et al. (2012) has been found that DPPH activity of aqueous leaf extract (20, 40, 50, 100 and 200 μg/ml) was increased in a dose dependent manner, which was found in the range of 40.00-72.37% as compared to ascorbic acid 64.26-82.58%.
Figure 1 Antioxidant activities of the dry leaves of Stevia rebaudiana of different origin
Moreover, the interaction effect between solvents and antioxidant capacity of extracts showed that the highest antioxidant capacity was found in S. rebaudiana extracted with acetone (2,96 µmol of Trolox/mg of crude extraction) and methanol (2,85 µmol of Trolox/mg of crude extraction), followed by S. rebaudiana extracted with ethanol (2,64 µmol of Trolox /mg of crude extraction). It was indicated that these solvents had no effect on potentiating or attenuating the antioxidant capacity of investigated plants (Phansawan, and  Poungbangpho, 2007) . The antioxidant activity of plants is most often due to the high content of phenolic acids (gallic, protocatechuic, caffeic, and rosmarinic acids), phenolic diterpenes (carnosol, carnosic acid, rosmanol, and rosmadial), flavonoids (quercetin, catechin, naringenin, and kaempferol), and volatile oils (eugenol, carvacrol, thymol, and menthol) (Brewer, 2011) . The high antioxidant activity of S. rebaudiana methanol extract also could depend on flavonoid composition there (Ghanta et al.,2007) . The analysis of flavonoids in metanolic extracts has shown the presence of six flavonoids there. In addition, another flavone (apigenin) was also isolated and characterized. Also the other authors showed the relationship between AOX and different phenolic compounds as flavonoids and phenolic acids (Rice-Evans et al.,1996) . Free radical scavenging ability of phenols depend on the presence of hydroxyl (-OH) and methoxy (-OCH3) groups in their molecules (Cai et al.,2006) .
Total phenolics content
The total phenolic content of the plant materials investigated in this study varied from 5.76 and 15,05 mg. mL -1 (Fig. 2) .
Figure 2
The total phenolic content of the dry leaves of Stevia rebaudiana with different origin.
Among research materials, moderate levels were found in Stevia leaf samples from Egypt, India and Greece (from 5.64 to 6,01 mg mL -1 ). High amounts of total phenolic contained leaves of Stevia plants from Paraquay and Spain (from 8.69 to 9,44 mg mL -1 ). Presence of polyphenols influenced the acceptability of the sweeteners marginally (Kaushik et al.,2010) .
Figure 3 Relationship between total phenolic content and antioxidant activity (AOX) of plant materials
The results represented in Fig.3 indicated the high relationship between total phenolic content and antioxidant activity (AOX) in the Stevia plants from Paraguvay and Spain. Statistically significant relationships between total phenolics and AOX were also determined in the flaxseed and cereal products (Velioglu et al.,1998) . However, the relationship between phenolics and antioxidant activity for the anthocyaninrich materials (cherries, red onion scales and purple potatoes) and for the medicinal plants was not significant (Velioglu et al.,1998) . No significant correlations between the total phenolic content and AOX in berries, fruits, vegetables, cereals, tree materials, plant sprouts has been shown by Velioglu et al.,1998 . It is possible to conclude that the antioxidant activity of an extract cannot be predicted on the basis of total phenolic content. It can be explained by the fact that the different phenolic compounds have different responses in the Folin-Ciocalteu method (Kahkonen et al.,1999) . The next step in this research was to study phenolics compositions by HPLC Analysis. The chromatograms of Stevia extracts and chromatogram with standard components are given, respectively, in Figures 4 and 5. Figure 4A shows a satisfactory resolution for all standard components. Examination of the chromatograms of the Stevia leaf extracts obtained at the wavelengths 278 nm (Figures 4 B, 4C , 4D, 4E, 4F) provides some information. In Stevia leaf extracts from Paraguvay the high content of caffeic acid, catechin and camphoric acid were found. In samples was presented vanilic acid (3,4 µM mL -1 ). There were present the high content of components with RT 19.21 (steviolbioside) and RT 21. In all investigated leaf extracts were presented steviolbioside and RT 21. Regarding data of Major Component Retention Comparison Between HILIC and Reversed-Phase Modes in the Ascentis® Express HPLC Resource Guid RT 19.21 can be identified as steviolbioside (Crafts et al.,2010) . In Stevia leaf extract from India the caffeic acid, catechin and camphoric acid were found too ( Fig. 4 C) .
In Stevia leaf extract from Spain (Fig. 4D ) the high content of caffeic acid (22,1 µM mL -1 ), catechin (64,2 µM mL -1 ) were found. There were present the high content of components with RT 19.21 and RT 21. The content of all these compounds was higher than in other investigated leaf extracts (leaf extract from Paraguay also included). The same compounds were identified in the leaf extract of Stevia from Egypt ( Figure 4E ). But their quantity has been less in twice compared to leaf extract from Paraguay. The content of total phenolics in the variant with Stevia leaf extract from Paraguvay was higher 35% as compared to content of total phenolics in variant with Stevia leaf extract from Egypt. After HPLC analysis possible to see in these variants, the correlation between content of total phenolics and contents of various phenolics compounds in their composition. and Paraguay has been shown the high contents of caffeic acid (29.9, 22.1 and 16.2 µM mL -1 respectively) and catechin (52.9, 64.2 and 48.1 µM mL -1 ) as compared to samples from Egypt and India. In these variants were present the high content of components steviolbioside and RT 21 too. In leaf extract from Greece quantity of steviolbioside was less on 50% as compared to variants of leaf extracts from India and Spain.
